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BATTERY DEVICE AND BATTERY
TEMPERATURE ADJUSTING METHOD

TECHNICAL FIELD

The present disclosure relates to a battery device and a
method for controlling the temperature of a battery, and
more particularly, to a battery device capable of preventing
a reduction in the temperature of a battery and a method for
controlling the temperature of a battery.

BACKGROUND ART

In recent years, as demand for portable electronic prod-
ucts such as laptops, video cameras, and mobile phones has
been rapidly increased and the development of electric
vehicles, energy storage batteries, robots, satellites, and the
like is accelerated, research on a high-performance battery
device capable of repeated charging and discharging have
been actively conducted. In addition, as carbon energy has
recently been depleted and interest in the environment has
increased, interest and research has been focused on a
battery device that can efficiently utilize stored power.

As a battery included in the battery device, a nickel
cadmium battery, a nickel hydrogen battery, a nickel zinc
battery, or a lithium ion battery may be used. Among these
batteries, the lithium ion battery is drawing attention
because the lithium ion battery is free to charge or discharge,
has a very low self-discharge rate, and has a high energy
density.

However, the lithium ion battery is greatly affected by
ambient temperature environment conditions because the
charging or discharging process is performed by an electro-
chemical reaction. When the lithium ion battery is exposed
to a high-temperature environment for a long time, the
charging and discharging efficiency is reduced and the
lifetime can be shortened. In addition, when the temperature
of the lithium ion battery rises excessively, electrolyte
decomposition, a thermal runaway phenomenon, and the
like due to heat generation may occur. Thus, a cooler such
as an air conditioner is operated to prevent the lithium ion
battery from being exposed to a high-temperature environ-
ment.

In contrast, when the lithium ion battery is exposed to a
low-temperature environment, the amount of the discharged
current decreases, and thus the capacity of the lithium ion
battery may be deteriorated. However, research on a tech-
nique for raising the temperature of the lithium ion battery
is unsatisfactory as compared with that of lowering the
temperature of the lithium ion battery.

RELATED ART DOCUMENT
Korean Patent Publication No. 2016-0125829
DISCLOSURE OF THE INVENTION
Technical Problem

The present disclosure provides a battery device and a
method for controlling the temperature of a battery which
may easily raise the temperature of a battery.

The present disclosure provides a battery device and a
method for controlling the temperature of a battery which
may improve efficiency of energy used for controlling the
temperature of the battery.
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Technical Solution

In accordance with an exemplary embodiment, a battery
device includes: a plurality of batteries connected to a power
generation line connected to an external generator; and a
controller controlling charging and discharging between the
plurality of batteries according to the temperature of a space
in which the plurality of batteries are positioned, so as to
raise the temperature of the plurality of batteries, wherein
the plurality of batteries are connected in parallel, and final
terminals of the plurality of batteries connected in parallel
are connected to the power generation line.

The battery device may further include a hot-air blower
connected to the plurality of batteries and installed to supply
hot air to the space in which the plurality of batteries are
positioned, wherein the controller may control discharging
of the plurality of batteries so as to supply, to the hot-air
blower, at least a portion of current discharged from the
plurality of batteries.

The battery device may further include: a first switch
installed on the power generation line and the plurality of
batteries; and a second switch installed between the hot-air
blower and the plurality of batteries.

The battery device may further include a plurality of
auxiliary switches installed between the plurality of batteries
s0 as to control a flow of the current between the plurality
of batteries.

The controller may include: the temperature detecting unit
measuring the temperature of the space in which the plu-
rality of batteries are positioned; a first comparing unit
comparing, with a preset setting temperature value, the
temperature value measured by the temperature detecting
unit; and a control unit controlling operations of the first
switch, the second switch, and the plurality of auxiliary
switches, depending on a comparison result of the first
comparing unit.

The controller may further include: a voltage measuring
unit measuring a voltage of the plurality of batteries; and a
second comparing unit comparing, with a preset setting
voltage value, a voltage value measured by the voltage
measuring unit, wherein the control unit controls operations
of the first switch, the second switch, and the plurality of
auxiliary switches, depending on a comparison result of the
second comparing unit.

A method for controlling the temperature of a battery
includes: providing a plurality of batteries connected to a
power generation line connected to an external generator;
measuring the temperature of a space in which the plurality
of batteries are positioned; and controlling charging and
discharging between the plurality of batteries according to
the measured temperature so as to raise the temperature of
the plurality of batteries.

The controlling of charging and discharging between the
plurality of batteries may include: blocking a connection
between the plurality of batteries and the power generation
line; and forming a charging and discharging path between
the plurality of batteries so as to allow the plurality of
batteries to generate heat.

The controlling of charging and discharging between the
plurality of batteries may further include: connecting the
plurality of batteries and a hot-air blower installed to supply
hot air to the space in which the plurality of batteries are
positioned; and supplying, to the hot-air blower, at least a
portion of current discharged from the plurality of batteries.

The supplying of at least a portion of current discharged
from the plurality of batteries to the hot-air blower may
include: discharging at least a portion of the plurality of
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batteries so as to supply current to the hot-air blower; and
allowing the at least a portion of the plurality of batteries
discharged to generate heat.

The controlling of charging and discharging between the
plurality of batteries may include: stopping supply of current
to the hot-air blower; supplying current of another battery to
a discharged battery of the plurality of batteries; and allow-
ing a charged battery and the discharged battery of the
plurality of batteries to generate heat.

The controlling of charging and discharging between the
plurality of batteries may further include: measuring a
voltage of the plurality of batteries; comparing a measured
voltage value with a preset voltage value; and blocking a
connection between the plurality of batteries and the hot-air
blower when the measured voltage value is less than the
preset voltage value.

The method may further include comparing the measured
voltage value with the preset voltage value and then con-
necting the plurality of batteries with the power generation
line when the measured voltage value is less than the preset
voltage value, so as to charge the plurality of batteries.

The measuring of the temperature of a space in which the
plurality of batteries are positioned may include comparing
a measured temperature value with a preset setting tempera-
ture value, and the raising of the temperature of the plurality
of batteries according to the measured temperature may
include raising the temperature of the plurality of batteries
when the measured temperature value is less than or equal
to the preset setting temperature value.

Advantageous Effects

In accordance with an exemplary embodiment, when a
battery is exposed to a low-temperature environment, the
temperature of the battery can be easily raised. Thus, a
problem that low temperatures cause output of the battery to
be reduced can be prevented.

In addition, energy used for raising the temperature of the
battery can be used efficiently. Thus, energy can be pre-
vented from being wasted, and the temperature of the battery
can be raised using less energy. As a result, use efficiency of
energy can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing a structure of a battery device
in accordance with an exemplary embodiment.

FIG. 2 is a flowchart illustrating a method for controlling
the temperature of a battery in accordance with an exem-
plary embodiment.

FIG. 3 is a view showing a structure for supplying current
from the battery to a hot-air blower in accordance with an
exemplary embodiment.

FIG. 4 is a view showing a structure for supplying current
from one battery to another battery in accordance with an
exemplary embodiment.

FIG. 5 is a view showing a structure for supplying current
from another battery to another battery in accordance with
an exemplary embodiment.

FIG. 6 is a view showing a structure for charging the
battery in accordance with an exemplary embodiment.

MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention will be
described in more detail with reference to the attached
drawings. The present invention may, however, be embodied
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in different forms and should not be construed as limited to
the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the present
invention to those skilled in the art. The drawings may be
exaggerated to explain the invention in detail, wherein like
reference numerals refer to like elements throughout.

FIG. 1 is a view showing a structure of a battery device
in accordance with an exemplary embodiment.

Referring to FIG. 1, a battery device 100 in accordance
with an exemplary embodiment includes a battery 110
connected to a power generation line 51, and a controller
120. In addition, the battery device 100 may further include
a hot-air blower 130, a first switch 140, a second switch 150,
a third switch (not illustrated), and a plurality of auxiliary
switches.

A generator 50 supplies power to the battery 110 or
receives power supplied from the battery 110. Accordingly,
when a voltage of the battery 110 is insufficient, power may
be supplied from the power generation line 51 to the battery
110 to charge the battery 110. When the voltage of the
battery 110 is sufficient, the battery 110 may transmit power
to the power generation line 51. At this time, instead of the
generator 50, a substation and a transmission line may be
provided.

The power generation line 51 serves to electrically con-
nect the generator 50 to the battery 110. Hence, power of the
generator 50 may be transmitted to the battery 110 through
the power generation line 51.

The battery 110 is electrically connected to the power
generation line 51. The battery 110 may store the power
supplied from the power generation line 51. For example,
the battery 110 may be a lithium ion battery.

In addition, the battery 110 may be provided in a plurality.
A plurality of batteries 110 may be connected in parallel to
be electrically connected to each other. Accordingly, current
stored in one battery 110 may flow to another battery 110.
Thus, while the current flows between the batteries 110, the
batteries 110 may be charged or discharged. At this time,
final terminals of the batteries 110 connected in parallel are
connected to the power generation line 51.

The first switch 140 is installed on the power generation
line 51 (or between the battery 110 and the generator 50).
Accordingly, the first switch 140 may block an electrical
connection between the generator 50 and the battery 110 or
electrically connect the generator 50 to the battery 110. That
is, the first switch 140 may be turned on or off between the
power generation line 51 and the battery 110. Thus, an
operation of the first switch 140 may be controlled so that
supply of power from the power generation line 51 to the
battery 110 or transmission of power from the battery 110 to
the power generation line 51 is stopped.

An auxiliary switch 160 serves to control a flow of current
between the plurality of batteries 110. The auxiliary switch
160 may be provided in a plurality and installed between the
plurality of batteries 110. The auxiliary switches 160 may be
provided as many as the number of batteries 110 provided.
Hence, an operation of the auxiliary switch 160 may be
controlled so that current flows between the batteries 110
connected in parallel.

In addition, the plurality of auxiliary switches 160 may be
connected to a line connected to the first switch 140.
Accordingly, operations of the plurality of auxiliary
switches 160 may be controlled so that power of the power
generation line 51 is supplied to only a desired battery 110
or power of only the desired battery 110 is transmitted to the
power generation line 51.
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The hot-air blower 130 serves to supply hot air to a space
in which the battery 110 is positioned. The hot-air blower
130 is electrically connected to the battery 110. At this time,
the final terminals of the batteries 110 connected in parallel
may be connected to the hot-air blower 130. That is, the final
terminals of the batteries 110 connected in parallel may be
connected in parallel to the power generation line 51 and the
hot-air blower 130. Thus, the hot-air blower 130 may be
operated by the power supplied from the battery 110 so as to
generate hot air and raise the temperature of the battery 110.

In addition, the hot-air blower 130 may include a heating
element and a fan. The heating element serves to generate
heat, and the fan may be installed on a rear side of the
heating element to push air toward the battery 110 in front
thereof. Hence, when the fan operates in a state in which the
heating element generates heat, warm wind may be forced to
send to the space in which the battery 110 is stored.

The second switch 150 is installed between the hot-air
blower 130 and the batteries 110. Accordingly, the second
switch 150 may block an electrical connection between the
hot-air blower 130 and the battery 110 or electrically con-
nect the hot-air blower 130 to the battery 110. That is, the
second switch 150 may be turned on or off between the
hot-air blower 130 and the battery 110. Thus, an operation
of the second switch 150 may be controlled so that, while
power is transmitted or not from the battery 110 to the
hot-air blower 130, the hot-air blower 130 may be operated
or not.

At this time, the battery 110 and the power generation line
51 may be electrically connected to a power consumption
device (not illustrated). Thus, the power stored in the battery
110 or the power supplied from the power generation line 51
may be supplied to the power consumption device, which
may be operated by the supplied power.

The third switch is installed between the power consump-
tion device and the battery 110. In addition, the third switch
is installed between the power consumption device and the
power generation line 51. Accordingly, the third switch may
make or block an electrical connection between the power
consumption device and the battery 110 and between the
power consumption device and the power generation line
51. Thus, an operation of the third switch may be controlled
so that power is supplied to the power consumption device
or supply of power thereto is stopped.

The controller 120 may control charging and discharging
between the batteries 110 according to the temperature of the
space in which the batteries 110 are positioned. Hence, the
temperature of the batteries 110 may be raised using heat
generated by charging and discharging between the batteries
110.

In addition, the controller 120 may control discharging of
the battery 110 such that at least a portion of current
discharged from the battery 110 is supplied to the hot-air
blower 130. Accordingly, the controller 120 operates the
hot-air blower 130 while the battery 110 generates heat by
discharging the battery 110, so as to supply hot air to the
space in which the battery 110 is positioned. Thus, the
battery 110 not only generates heat, but also the space in
which the battery 110 is stored is heated, so that the
temperature of the battery 110 may be raised rapidly.

The controller 120 includes a temperature detecting unit
121, a first comparing unit 122, and a control unit 123. In
addition, the control unit 123 may further include a voltage
measuring unit 124 and a second comparing unit 125.

The temperature detecting unit 121 may measure the
temperature of the space in which the battery 110 is posi-
tioned. For example, the temperature detecting unit 121 may
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be a temperature measuring sensor and may be installed in
the space in which the battery 110 is positioned. Hence, the
temperature of the space in which the battery 110 is posi-
tioned may be monitored using the temperature detecting
unit 121.

The first comparing unit 122 is connected to the tempera-
ture detecting unit 121. The first comparing unit 122 may
compare, with a preset setting temperature value, a tempera-
ture value measured by the temperature detecting unit 121.
Any one among values between —20 to 0° C. may be selected
as the setting temperature value. Accordingly, because the
temperature of the space in which the battery 110 is posi-
tioned is room temperature when the measured temperature
value is greater than the setting temperature value, it may be
determined that the battery 110 may operate normally. Thus,
it may be determined that it is not required to raise the
temperature of the battery 110.

In contrast, because the temperature of the space in which
the battery 110 is positioned is a low temperature when the
measured temperature value is less than or equal to the
setting temperature value, it may be determined that output
of the battery 110 may be reduced. Thus, it may be deter-
mined that an operation of raising the temperature of the
battery 110 or the space in which the battery 110 is posi-
tioned needs to be performed.

The control unit 123 is connected to the first comparing
unit 122. Hence, the control unit 123 may control charging
and discharging between the batteries 110 and supply of
current to the hot-air blower 130, depending on a compari-
son result of the first comparing unit 122. That is, the control
unit 123 may control operations of the first switch 140, the
second switch 150, the third switch, and the plurality of
auxiliary switches 160.

For example, when it is determined that the temperature
of the space in which the battery 110 is positioned is a low
temperature, the control unit 123 turns off the first switch
140 and the third switch. That is, an electrical connection
between the battery 110 and the power generation line 51
may be blocked, and an electrical connection between the
battery 110 and the power consumption device may be
blocked. The second switch 150 may be turned on to
electrically connect the battery 110 to the hot-air blower 130.

Then, the control unit 123 may turn on at least a portion
of' the plurality of auxiliary switches 160 and turn off another
portion thereof. In such a state, when the control unit 123
turns on the second switch 150, one of the plurality of
batteries 110, for which the auxiliary switch 160 is turned
on, may discharge current to the hot-air blower 130. Accord-
ingly, the discharged battery may generate heat, and the
hot-air blower 130 may be operated to supply hot air to the
space in which the battery 110 is stored. Thus, the tempera-
ture of the space in which the battery 110 is stored may be
raised rapidly.

Then, when the battery 110, for which the auxiliary switch
160 is turned on, is completely discharged, the control unit
123 may turn off the second switch 150. That is, an electrical
connection between the battery 110 and the hot-air blower
130 may be blocked. Hence, the operation of the hot-air
blower 130 may be stopped.

Then, the control unit 123 may control an operation of the
auxiliary switch 160 to electrically connect the discharged
battery 110 to a non-discharged battery 110. Accordingly,
current may be supplied from the non-discharged battery
110 to the discharged battery 110. The non-discharged
battery 110 is discharged, and while the discharged battery
110 is charged, the batteries 110 may generate heat. Thus,
the battery 110 may be maintained at room temperature.
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When the temperature of the space in which the battery
110 is stored rises to room temperature, an operation of
charging or discharging the batteries 110 may be stopped.
Then, the control unit 123 may turn on the first switch 140
or the third switch. That is, the battery 110 and the power
generation line 51 may be electrically connected, or the
battery 110 and the power consumption device may be
electrically connected.

The voltage measuring unit 124 may measure a voltage of
the battery 110. For example, the voltage measuring unit 124
may be a detector capable of detecting the voltage of the
battery 110. A single voltage measuring unit 124 may be
provided to measure a total voltage of the plurality of
batteries 110. Alternatively, the voltage measuring unit 124
may be provided in a plurality to measure a voltage of each
battery 110, calculate an average of measured values, mea-
sure a total voltage of the plurality of batteries 110. Hence,
an overall voltage state of the battery 110 may be monitored
using the voltage measuring unit 124.

The second comparing unit 125 is connected to the
voltage measuring unit 124. The second comparing unit 125
may compare, with a preset setting voltage value, a voltage
value measured by the voltage measuring unit 124. Based on
100% voltage of a completely charged battery 110, any one
of'values of 40 to 60% voltage may be selected as the setting
voltage value. Accordingly, when the measured voltage
value is greater than the setting voltage value, it may be
determined that the battery 110 is free from risk of being
completely discharged. Thus, it may be determined that it is
not required to stop an operation of raising the temperature
of the battery 110.

In contrast, when the measured voltage value is less than
or equal to the setting voltage value, it may be determined
that the battery 110 involves risk of being completely
discharged. Thus, it may be determined that the battery 110
needs to be prevented from being discharged by stopping the
operation of raising the temperature of the battery 110.

At this time, the control unit 123 is connected to the
second comparing unit 125. Hence, the control unit 123 may
control charging and discharging between the batteries 110
and supply of current to the hot-air blower 130, depending
on a comparison result of the second comparing unit 125.
That is, the control unit 123 may control operations of the
first switch 140, the second switch 150, the third switch, and
the plurality of auxiliary switches 160.

For example, when it is determined that an entirety of the
batteries 110 involves risk of being discharged, the control
unit 123 may turn off the second switch 150 and the third
switch. That is, an electrical connection between the battery
110 and the power consumption device may be blocked, and
an electrical connection between the battery 110 and the
hot-air blower 130 may be blocked.

Then, the control unit 123 may turn on the first switch 140
in a state of turning on all of the auxiliary switches 160. That
is, in a state in which all of the batteries 110 are connected
electrically, the batteries 110 and the power generation line
51 may be electrically connected. Accordingly, the power
generation line 51 supplies power to the batteries 110 so that
the batteries 110 may be charged.

Meanwhile, the control unit 123 turns off only the third
switch in a state of turning on all of the first switch 140, the
second switch 150, and the auxiliary switch 160 when it is
determined that the entirety of the batteries 110 involves risk
of being discharged while the temperature of the space in
which the battery 110 is positioned is determined as a low
temperature. Hence, the power supplied from the power
generation line 51 operates the hot-air blower 130 while
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charging the battery 110, so as to supply hot air to the space
in which the battery 110 is positioned.

Likewise, when the battery 110 is exposed to a low-
temperature environment, the temperature of the battery 110
may be raised automatically and easily. Thus, a problem that
low temperatures cause output of the battery 110 to be
reduced may be prevented. In addition, energy used for
raising the temperature of the battery 110 may be used
efficiently. Accordingly, energy may be prevented from
being wasted, and the temperature of the battery may be
raised using less energy. Thus, use efficiency of energy may
be improved.

FIG. 2 is a flowchart illustrating a method for controlling
the temperature of a battery in accordance with an exem-
plary embodiment. FIG. 3 is a view showing a structure for
supplying current from the battery to a hot-air blower in
accordance with an exemplary embodiment. FIG. 4 is a view
showing a structure for supplying current from one battery
to another battery in accordance with an exemplary embodi-
ment. FIG. 5 is a view showing a structure for supplying
current from another battery to another battery in accordance
with an exemplary embodiment. FIG. 6 is a view showing a
structure for charging the battery in accordance with an
exemplary embodiment. Hereinafter, the method for con-
trolling the temperature of a battery in accordance with the
exemplary embodiment will be described.

Referring to FIG. 2, the method for controlling the
temperature of a battery in accordance with an exemplary
embodiment includes providing a plurality of batteries con-
nected to a power generation line connected to a generator
(S110), measuring the temperature of a space in which the
plurality of batteries are positioned (S120); and controlling
charging and discharging between the plurality of batteries
according to the measured temperature so as to raise the
temperature of the batteries (S130).

At this time, the temperature of the battery may be
controlled during a rest period. That is, since the battery does
not generate heat by not being charged or discharged, the
battery may easily fall into a low-temperature state during
the rest period. Thus, an operation of raising the temperature
of the battery according to the temperature of the space in
which the battery is positioned may be performed during the
rest period.

In addition, the embodiment of the present invention will
be described by exemplifying a case in which the battery
includes a first battery, a second battery, and a third battery
and an auxiliary switch includes a first auxiliary switch, a
second auxiliary switch, and a third auxiliary switch. How-
ever, the number of the battery and the auxiliary switch is
not limited thereto and may vary.

Using a temperature detecting unit, the temperature of the
space in which the battery is positioned may be monitored
in real time. A temperature value measured by the tempera-
ture detecting unit may be compared with a preset setting
temperature value. Any one among values between —20 to 0°
C. may be selected as the setting temperature value. Accord-
ingly, because the temperature of the space in which the
battery is positioned is room temperature when the measured
temperature value is greater than the setting temperature
value, it may be determined that the battery may operate
normally. Thus, it may be determined that it is not required
to raise the temperature of the battery.

In contrast, because the temperature of the space in which
the battery is positioned is a low temperature when the
measured temperature value is less than or equal to the
setting temperature value, it may be determined that output
of the battery may be reduced. Thus, it may be determined
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that an operation of raising the temperature of the battery or
the space in which the battery is positioned needs to be
performed.

When it is determined that the temperature of the space in
which the battery is positioned is a low temperature, the first
switch 140 and the third switch may be turned off as
illustrated in FIG. 3. That is, an electrical connection
between the batteries 110 and the power generation line 51
may be blocked, and an electrical connection between the
batteries 110 and the power consumption device may be
blocked. The second switch 150 may be turned on to
electrically connect the battery 110 to the hot-air blower 130
installed to supply hot air to the space in which the battery
110 is positioned.

At this time, a first auxiliary switch 161 may be turned off,
and a second auxiliary switch 162 and a third auxiliary
switch 163 may be turned on. Thus, only a second battery
112 and a third battery 113 are electrically connected to the
hot-air blower 130, and a first battery 111 and the hot-air
blower 130 are not electrically connected. Accordingly,
current discharged from the second battery 112 and the third
battery 113 may be supplied to the hot-air blower 130 to
operate the hot-air blower 130.

The second battery 112 and the third battery 113 may
generate heat while being discharged, and the hot-air blower
130 may be operated to supply hot air to the space in which
the battery 110 is stored. Thus, the space in which the battery
110 is stored may be doubly heated so that the temperature
thereof may be raised rapidly. Hence, efficient use of power
from the second battery 112 and the third battery 113 may
allow the temperature thereof to be raised.

Then, when the second battery 112 and the third battery
113 are discharged, the second switch 150 may be turned off
as illustrated in FIG. 4. That is, an electrical connection
between the battery 110 and the hot-air blower 130 may be
blocked. Accordingly, supply of current to the hot-air blower
130 may be stopped so that the operation of the hot-air
blower 130 is stopped.

Then, a charging and discharging path may be formed
between the batteries 110 such that current is passed
between the batteries 110 to charge or discharge the batteries
110. That is, current of another battery 110 not discharged
may be passed to a discharged battery 110 of the plurality of
batteries 110. Hence, a battery being charged and a battery
110 being discharged generate heat so that the temperature
of the space in which the battery 110 is positioned may be
raised.

For example, the third auxiliary switch 163 may be turned
off in a state in which the first auxiliary switch 161 and the
second auxiliary switch 162 are turned on. Accordingly, the
first battery 111 and the second battery 112 may be electri-
cally connected, and the third battery 113 may not be
electrically connected to the first battery 111 and the second
battery 112.

Since an internal voltage of the first battery 111 not
discharged is higher than that of the second battery 112
discharged, current flows from the first battery 111 to the
second battery 112. Hence, while the first battery 111 is
discharged and the second battery 112 is charged, the first
battery 111 and the second battery 112 may generate heat.
When the voltages of the first battery 111 and the second
battery 112 are equalized, the current supply may be
stopped.

Then, the third switch may be turned on in a state in which
the first auxiliary switch 161 is turned off as illustrated in
FIG. 5. Accordingly, the second battery 112 and the third
battery 113 may be electrically connected, and the first
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battery 111 may not be electrically connected to the second
battery 112 and the third battery 113.

Since an internal voltage of the second battery 112
discharged by the first battery 111 is higher than that of the
third battery 113 discharged, current flows from the second
battery 112 to the third battery 113. Hence, while the second
battery 112 is discharged and the third battery 113 is
charged, the second battery 112 and the third battery 113
may generate heat. When the voltages of the second battery
112 and the third battery 113 are equalized, the current
supply may be stopped.

Since the voltage of the second battery 112 and the
voltage of the first battery 111 are lowered, an electrical
connection between the second battery 112 and the third
battery 113 may be blocked, and the first battery 111 and the
second battery 112 may be electrically reconnected. Accord-
ingly, while current flows from the first battery 111 to the
second battery 112, the first battery 111 is charged and the
second battery 112 is discharged. Thus, the first battery 111
and the second battery 112 may generate heat.

Thereafter, such charging and discharging may be
repeated so that the batteries 110 generate heat. Thus, the
temperature raised using the hot-air blower 130 may be
maintained with heat generated by charging and discharging
between the batteries 110. Hence, the space in which the
battery 110 is positioned may be maintained at room tem-
perature. When the temperature of the space in which the
battery 110 is stored rises to, or is maintained as, a certain
temperature, an operation of charging or discharging the
batteries 110 may be stopped.

Meanwhile, when an operation of raising the temperature
of the battery 110 is performed, the voltage measuring unit
may measure the voltage of the batteries 110 and monitor the
measured voltage in real time. A voltage value measured by
the voltage measuring unit may be compared with a preset
setting voltage value. Based on 100% voltage of a com-
pletely charged battery 110, any one of values of 40 to 60%
voltage may be selected as the setting voltage value. Accord-
ingly, when the measured voltage value is greater than the
setting voltage value, it may be determined that the battery
110 is free from risk of being completely discharged. Thus,
it may be determined that it is not required to stop the
operation of raising the temperature of the battery 110.

In contrast, when the measured voltage value is less than
or equal to the setting voltage value, it may be determined
that the battery 110 involves risk of being completely
discharged. Thus, it may be determined that the battery 110
needs to be prevented from being discharged by stopping the
operation of raising the temperature of the battery 110.

When the measured voltage value is less than or equal to
the setting voltage value upon operating of the hot-air
blower 130, the second switch 150 may be turned off. That
is, an electrical connection between the battery 110 and the
hot-air blower 130 may be blocked. Hence, current may not
be discharged from the battery 110 to the hot-air blower 130,
and the voltage of the battery 110 may be prevented from
being lowered.

Then, the first switch 140 may be turned on in a state of
closing all of the auxiliary switches 160. That is, the
batteries 110 and the power generation line 51 may be
electrically connected. Accordingly, power is supplied from
the power generation line 51 to the batteries 110 so that the
batteries 110 may be charged before being all discharged. At
this time, the third switch is in a turn off state.

In addition, only the third switch may be turned off in a
state of closing all of the first switch 140, the second switch
150, and the auxiliary switch 160 when it is determined that
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the entirety of the batteries 110 involves risk of being
discharged while the temperature of the space in which the
battery 110 is positioned is determined as a low temperature.
Hence, the power supplied from the power generation line
51 operates the hot-air blower 130 while charging the battery
110, so as to supply hot air to the space in which the battery
110 is positioned. Thus, charging of the battery 110 and the
operation of raising the temperature of the space in which
the battery 110 is positioned may be performed simultane-
ously.

Likewise, when the battery 110 is exposed to a low-
temperature environment, the temperature of the battery 110
may be raised automatically and easily. Hence, a problem
that low temperatures cause output of the battery 110 to be
reduced may be prevented. In addition, energy used for
raising the temperature of the battery 110 may be used
efficiently. Accordingly, energy may be prevented from
being wasted, and the temperature of the battery may be
raised using less energy. Thus, use efficiency of energy may
be improved.

Although the battery device and the method for control-
ling the temperature of a battery have been described with
reference to the specific embodiments, various modifications
and changes can be made thereto without departing from the
scope of the present invention. Therefore, the scope of the
present invention is not limited to the embodiments
described above and should be defined by the accompanying
claims and the equivalents of the claims.

What is claimed is:

1. A battery device, comprising:

a power generation line connected to an external genera-

tor;

a plurality of batteries configured to be connected to the
power generation line to receive and be charged by
power from the external generator via the power gen-
eration line based on a voltage of the plurality of
batteries;

a hot-air blower configured to supply hot air to a space in
which the plurality of batteries are positioned;

a controller configured to control charging and discharg-
ing between the plurality of batteries according to a
temperature of the space in which the plurality of
batteries are positioned to raise the temperature of the
plurality of batteries;

a first switch installed on the power generation line to
connect the plurality of batteries to the external gen-
erator or to disconnect the plurality of batteries from
the external generator based on the voltage of the
plurality of batteries and on the temperature of the
space in which the plurality of batteries are positioned;
and

a second switch installed between the hot-air blower and
the plurality of batteries to connect the hot-air blower
to at least one of the plurality of batteries or to
disconnect the hot-air blower from the plurality of
batteries based on the voltage of the plurality of bat-
teries and on the temperature of the space in which the
plurality of batteries are positioned,

wherein the plurality of batteries are connected in parallel,
and final terminals of the plurality of batteries con-
nected in parallel are configured to be connected in
parallel to the power generation line and the hot-air
blower.

2. The battery device of claim 1, wherein the controller is
configured to control discharging of the plurality of batteries
so as to supply, to the hot-air blower, at least a portion of
current discharged from the plurality of batteries.
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3. The battery device of claim 1, further comprising a
plurality of auxiliary switches installed between the plurality
of batteries so as to control a flow of the current between the
plurality of batteries.

4. The battery device of claim 3, wherein the controller
comprises:

a temperature detecting unit configure to measure the
temperature of the space in which the plurality of
batteries are positioned;

a first comparing unit configured to compare, with a preset
setting temperature value, the temperature value mea-
sured by the temperature detecting unit; and

a control unit configured to control operations of the first
switch, the second switch, and the plurality of auxiliary
switches, depending on a comparison result of the first
comparing unit.

5. The battery device of claim 4, wherein the controller

further comprises:
a voltage measuring unit configured to measure the volt-
age of the plurality of batteries; and
a second comparing unit configured to compare, with a
preset setting voltage value, a voltage value measured
by the voltage measuring unit,
wherein the control unit is further configured to control
operations of the first switch, the second switch, and the
plurality of auxiliary switches, depending on a com-
parison result of the second comparing unit.
6. The battery device of claim 1, wherein the plurality of
batteries are further configured to transmit power to the
power generation line based on the voltage of the plurality
of batteries.
7. The battery device of claim 1, wherein the controller is
further configured to control the first switch to connect or
disconnect the plurality of batteries to or from the power
generation line connected to the external power based on the
voltage of the plurality of batteries and on the temperature
of'the space in which the plurality of batteries are positioned.
8. A method for controlling a temperature of a battery, the
method comprising:
providing a plurality of batteries configured to be con-
nected to a power generation line connected to an
external generator to receive and be charged by power
from the external generator via the power generation
line based on a voltage of the plurality of batteries;
measuring a temperature of a space in which the plurality
of batteries are positioned; and
controlling charging and discharging of the plurality of
batteries according to the measured temperature and the
voltage of the plurality of batteries,
wherein the controlling of charging and discharging
includes:
controlling a first switch installed on the power gen-
eration line to connect the plurality of batteries to the
external generator or to disconnect the plurality of
batteries from the external generator based on the
voltage of the plurality of batteries and on the
temperature of the space in which the plurality of
batteries are positioned; and

controlling a second switch installed between the hot-
air blower and the plurality of batteries to connect a
hot-air blower in parallel to the power generation
line and at least one of the plurality of batteries to
supply hot air to the space in which the plurality of
batteries are positioned or to disconnect the hot-air
blower from the plurality of batteries, based on the
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voltage of the plurality of batteries and on the
temperature of the space in which the plurality of
batteries are positioned.

9. The method of claim 8, wherein the controlling of
charging and discharging further comprises:

blocking a connection between the plurality of batteries

and the power generation line based on the measured
temperature; and

forming a charging and discharging path between the

plurality of batteries so as to allow the plurality of
batteries to generate heat.

10. The method of claim 9, wherein the controlling of
charging and discharging further comprises:

supplying, to the hot-air blower, at least a portion of

current discharged from the plurality of batteries.

11. The method of claim 10, wherein the supplying of at
least a portion of current discharged from the plurality of
batteries to the hot-air blower comprises:

discharging at least a portion of the plurality of batteries

so as to supply current to the hot-air blower; and
allowing the at least a portion of the plurality of batteries
discharged to generate heat.

12. The method of claim 11, wherein the controlling of
charging and discharging further comprises:

stopping supply of current to the hot-air blower;

supplying current of another battery to a discharged

battery of the plurality of batteries; and

allowing a charged battery and the discharged battery of

the plurality of batteries to generate heat.
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13. The method of claim 10, wherein the controlling of
charging and discharging further comprises:
measuring the voltage of the plurality of batteries;
comparing a measured voltage value with a preset voltage
value; and
blocking a connection between the plurality of batteries
and the hot-air blower if the measured voltage value is
less than the preset voltage value.
14. The method of claim 13, further comprising compar-
ing the measured voltage value with the preset voltage value,
wherein the controlling of the charging and discharging
further comprises connecting the plurality of batteries
with the power generation line if the measured voltage
value is less than the preset voltage value, so as to
charge the plurality of batteries via the power genera-
tion line.
15. The method of claim 8, further comprising comparing
a measured temperature value with a preset setting tempera-
ture value,
wherein the controlling of charging and discharging fur-
ther comprises raising the temperature of the plurality
of batteries if the measured temperature value is less
than or equal to the preset setting temperature value.
16. The method of claim 8, wherein the plurality of
batteries are further configured to transmit power to the
power generation line based on the voltage of the plurality
of batteries.



